Response of human mesenchymal stem cells (hMSCs) to the topographic variation of poly(3-hydroxybutyrate-co-3-hydroxyhexanoate) (PHBHHx) films.
The influence of the topographic morphology of poly(3-hydroxybutyrate-co-3-hydroxyhexanoate) (PHBHHx) films on human mesenchymal stem cells (hMSCs) was investigated in this study. PHBHHx films with various surface characteristics were prepared by compression-molding, solvent-casting and electrospinning. The adhesion, proliferation and differentiation behaviors of hMSCs were significantly modulated by the surface characteristics of these films. HMSCs could aggregate and form cellular clusters on the cast PHBHHx films, and the time to form cellular aggregates increased as the surface roughness increased. The aggregated hMSCs on the cast films kept their original surface markers and presented much higher viability during the regular culture and lower differentiation ability upon osteogenic induction than the spread cells on the compression-molded films and TCPS. HMSCs spread well and showed a specific orientation on the surface of the random electrospun fibrous films, they were not able to migrate into the interior of electrospun fibrous films, and they revealed the highest viability during the regular culture but a lower differentiation activity upon osteogenic induction. The electrospun fibrous PHBHHx films could serve as a suitable substrate for large quantity culturing of hMSCs when undifferentiated hMSCs are desired.